Cell-specific overexpression of COMT in dopaminergic neurons of Parkinson's disease.
The mechanism by which dopaminergic neurons are selectively affected in Parkinson's disease is not fully understood. In this study, we found a dramatic increase in the expression of catechol-O-methyltransferase (COMT), along with a lower level of DNA methylation, in induced pluripotent stem cell-derived dopaminergic neurons from patients with parkin (PARK2) gene mutations compared to those from healthy controls. In addition, a significant increase in the expression of COMT was found in dopaminergic neurons of isogenic PARK2 induced pluripotent stem cell lines that mimicked loss of function of PARK2 by CRISPR Cas9 technology. In dopamine transporter (DAT)-Cre mice, overexpression of COMT, specifically in dopaminergic neurons of the substantia nigra, produced cataleptic behaviours associated with impaired motor coordination. These findings suggest that upregulation of COMT, likely resulting from DNA hypomethylation, in dopaminergic neurons may contribute to the initial stage of neuronal dysfunction in Parkinson's disease.